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Herpes simplex virus (HSV) is one of the commonest causes of corneal blindness in the developed countries. Some 300 000 cases of ocular herpes virus infections are diagnosed each year in the United States alone.'
In the early stage of primary HSV ocular infection, when typical lid lesions may be scanty, or in cases of HSV conjunctivitis or keratoconjunctivitis with no typical comeal lesions,23 the differential diagnosis from other infections and acute allergic conditions is difficult on clinical grounds alone. In view of the potentially serious consequences of ocular HSV infection, and the fact that effective anti-HSV therapy is now available, rapid and sensitive laboratory diagnosis is essential for identifying all the various forms of this disease.
The traditional methods of laboratory diagnosis of viral infection, either by virus isolation in cell culture or by demonstration of rising antibody titre in paired sera, may take days or weeks to complete. Direct demonstration of the agent in exfoliated cells' has been tried but is generally less sensitive than cell culture, and it requires high-quality smears and strict criteria of identification of viral inclusions.
We describe here a rapid, simple, and sensitive cell' culture method for the diagnosis of HSV ocular infections.
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Materials and methods Specimens. Conjunctival swabs were collected from patients attending the External Diseases Clinic at Moorfields Eye Hospital in London. The specimens were collected in plastic tubes containing glass beads and 2 SP transport medium with antibiotics7 with the addition of 3% v/v fetal bovine serum. All specimens were stored in liquid nitrogen at -180°C for transport to the laboratory, where they were then stored at -70°C until cultured.
Cell culture and inoculation. HEp2 cell mon6layers were obtained by seeding at a concentration of 25 000 to 30000 cells/ml of growth medium in cell culture test tubes and in flat-bottomed plastic tubes containing 13 mm coverslips. Growth medium consisted of Eagle's minimum essential medium supplemented with vitamins, glutamine, antibiotics (vancomycin 100 tg/ml and streptomycin 50 ,ug/ml) and 10% fetal bovine serum. At the end of 48 hours' incubation, when the monolayers were approximately 80% confluent, growth medium was replaced with maintenance medium (same as growth medium but with only 3% fetal bovine serum).
Each specimen was whirlimixed and an equal volume inoculated into one test tube and one flatbottomed tube containing the cell monolayers. Positive and negative controls were inoculated with each batch of tests. P Walpita, S Darougar, and U Thaker The criterion of positivity was the detection of one or more brightly fluorescing granular inclusions within intact cells (Fig. 1 ). The quality of IF reagents was controlled by including positive and negative control coverslips in each batch of tests.
Results
A total of 1683 ocular clinical specimens were inoculated in parallel by both the rapid test and the conventional cell culture test. Correlation ofpositivity between the two tests is shown in Table 2 . HSV was detected by either or both tests in a total of 188 specimens. Of these, 184 (97.8%) were positive by the rapid test and 144 (76.6%) by the conventional test ( Table 2 ). The difference in sensitivity between the two tests is statistically significant (McNemar's test, U=5-76, p<0.001). The number of days taken to develop CPE in the conventional test varied from 1 to 20 (Table 3 ). Only 44% of the HSV positive specimens showed CPE at day 2 and as many as 16% took eight days or longer.
Discussion
We have developed a rapid culture test for HSV isolation from ocular infections and found it to be considerably faster and significantly more sensitive than the conventional cell culture test. It took far fewer steps to complete and was therefore less expensive.
In this study we have used HEp2 cells which are known to be sensitive for HSV isolation.8 The HSV isolation rate by the rapid test was 21% higher than the conventional test. This is probably due to the increased contact and penetration of the virus into cells resulting from centrifugation. In a previous study9 we found that centrifugation at 15 000 g can significantly increase the sensitivity of the cell culture for HSV isolation.
In a pilot study we compared the sensitivity of the rapid test at 24, 48, and 72 hours of incubation. The sensitivity of the test was similar at 72 and 48 hours but marginally lower at 24 hours. Because of this we chose 48 hours as the optimal incubation period.
In our hands the IF staining of HSV in cell culture proved to be entirely satisfactory. The antisera we used were highly specific, and each batch was titrated for optimum working dilution. Positive and negative controls were set up with each batch of tests to control the quality of cell culture and staining. The distinction between positive and negative reaction was clear cut (Fig. 1) . The positive cultures produced brightly fluorescing, granular, and intracellular inclusions. Such inclusions were not found in negative controls. Our previous work has shown that, when the strict criteria of culture staining and recognition of inclusions are adhered to, the finding of even one such inclusion is adequate for a positive diagnosis and that the chances of a false positive in the rapid test are remote (unpublished observations).
The rapid test was completed in only 48 hours, whereas the conventional test took between 1 to 20 days, with a mean of 4-7 days. It is widely believed that HSV grows rapidly in various cell lines and that most positives show CPE within 48 hours. However, there is little reported evidence to support this belief. In a study by Moore ,1" where a large proportion of the specimens were from vesicular lesions with an expectedly high virus titre, only 72% of the HSV positives were detectable at day 2. In our study HSV was detected in the conventional test in only 44% of the positive specimens within two days, and 16% took more than seven days to develop CPE ( Table  3) .
The results of this study show that the rapid culture test is much simpler, faster, and less expensive, and significantly more sensitive than the conventional culture test for detecting HSV from ocular infections.
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